
means  based  upon  either first 32’ F. minimurn  or  first  radi- 
ation  and  means based upon  first  advection  are  not so 
great’ as in the  spring. 

Mean  lengt’h of the  potential growing season (defined 
as  the  number of days  between  last  spring and first fall 
advect’ion  frost) is from 15 to 32 days longer than the 
32’ F. minimum-based  definition of growiny  season. 

The  number of radiation  frosts i11tervening between 
last  spring  or first fall radiation host  and  their  associated 
seasonal  advect’ion  frost  varies  greatly  from  year to y e t ~ r .  
Generally  mean  numbers  are  greater  in  spring  tlrm it1 
fall and  greater  in  the  western  t’han  in t’lre eastern  part 
of the  St’ate. 

The  mean  number of days bet’ween the  last two frost 
events  in  spring  and first two  in  fall,  when  last’  spring 
and  first  fall  frosts  are  radiation-induced,  ranges f‘rotn 
4 t80 10 according to  season arid locat’ion. 
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Weather Note 
AN UNUSUAL HAIL FORMATION 

HOMER  MANTIS and G E O R G E  FREIER 

S-hool of Physics, University of Minnesoia.   Mmneapalis I 4  Minn 
(Manuscript   received Aug. 13, 1962) 

1. DESCRIPTION OF HAILSTONES surrountlir~gs  these  rings (or ring)  was a rim of synmetri- 
cally  arranged  nortnal  milky  l~ailstones.  Figures 2 and 3 

llrLilstones a t  successive stages of 
rirll spllericiLl llnilstorles is particularly clear 

Dr. Freier made pJlotograp11s and a drn~b-irlg of Some arc ,~llOtOgrRp~lS of 
unusual  hailstones that fell 011 St.  Paul.,  JIirrn., on Satur- Ille,t, 

a meteorological  explanation of the phenolllenon  which, I 
am afraid,  is  beyond ~ n y  capabilities. The structure of the 
stories  is so syrrlrnetrical as well as unusual  that  it seemetl CLEAR -, 
worthwhile to record the phenotuerlorr in  the  hope thwt 
this  bit of order may  eventually  aid  the rulderstanding.1ing of 
the process of hail  formation. 

The  hailstones  arrived  at  the  ground  with the greatest 
dimensions about’ 1.5 in.,  but  were disc shaped with :t 
depth  approximately )$ the  lateral  extent (fig. 1 is an 
idealized  sket’cll of the configuration of the  stones). The  
center of the  hailstone appeared to  be n normal Illilliy 
rounded  hailstone.  Surrounding  this  cloudy  center  there 
was one  or  more  unusually  broad  rings of clear  ice and 

day a ~ t e r ~ l o o ~ ~ ,  Jurle 2 3 ,  1962. H e   b r o ~ l l t ,  the111 to llle for ill the llleltiflg storle s ~ l o ~ ~ ” n  bJ- tile RrrOm ill figure 3 .  

MILKY  RADIAL 
LINES 

4 -  

1 Clear ice presumably can form only from the freezing of supercooled raindrops from d. 
which the air has been removed from solution. Since such freezing is very inefficient, a 
clear layer 5 mm. thick must require an unusually long path in a cloud of supercooled 
drops. FIGURE l.-Schenlatic sketch of hailstone  structure. 



FIGCRE 2 .  -1Tailstonrs collectcd in St.  Paul,  Minn., a few minutw after the storm 
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FIGURE 4,"Radiosonde  ascent  at  St. Cloud, Minn., on thr  morrlirlg 
before thc  storm, 1200 GMT,  June 23 ,  1962. The xwt b u l b  curve 
and  saturated  adiabatic paths arri shown with  the trrllp(.r:ttllrc. 
sounding. The saturated  adiabatic  path that  intclrscscls tlrc 
sounding at 33,000 ft. has heen emphasized. 


